Abstract：Bacterial foraging algorithm has defects of low convergence rate and high computation complexity, so it will increase the optimization time when used to produce ship collision avoidance path. In order to improve the optimization performance, this paper proposes that intelligent bacterial foraging algorithm of particle swarm can be used for ship collision avoidance, for optimization of 
searching ability, and it can efficiently solve many optimization problems in the real world. In order to overcome defects of this algorithm like slow convergence rate and being caught in precocity and mistakes, it is improved on the basis of particle swarm optimization. In this way, the convergence rate in the bacterial foraging process can be increased [5] and the search time will be shortened without affecting the search quality. Therefore, this paper proposes that the bacterial foraging algorithm of particle swarm optimization can be applied to generation of intelligent ship collision avoidance path. 
Where  is composition operator, and the operation is 
Therefore, only when CRI of time ( tT U ) and CRI of space ( dT U ) are not zero, does ship collision risk exist.
According to the judgment level of risk index, this paper chooses to call collision avoidance path algorithm to prevent the collision when CRI=0.7(relatively high).
Ⅲ. ESTABLISHMENT FOR OBJECTIVE FUNCTION OF SHIP COLLISION AVOIDANCE
Suppose that our ship is the give-way ship, and safe collision avoidance should be guaranteed at first and then "economical" collision avoidance must be considered in the process of planning collision avoidance path.
Therefore, the collision avoidance path optimization algorithm is required to complete collision avoidance in the shortest path on the premise of ensuring safety; the objective function is as follows [5] [6] . 
In the process of path planning, constraint condition should be provided for variables in Formula (4) and (5), as shown in Formula (6): t will increase by a certain step value (search step value adopted by simulation of this paper is equal to 0.02*60).
Ⅳ. SHIP COLLISION AVOIDANCE PATH STRATEGY BASED ON BACTERIAL FORAGING ALGORITHM OF PARTICLE SWARM
The implementation process for bacterial foraging algorithm of particle swarm optimization is presented in Fig.2 as in [7] . Parameter determination in the algorithm implementation process includes as in [8] (1) Initialize parameters, arrays, and positions, and set the initial step =0.05 C .
(2) Start the circulation process 
ⅤSIMULATION VERIFICATION AND RESULT ANALYSIS
Dynamic ship collision avoidance simulation is realized via intelligent bacterial foraging algorithm of particle swarm under the interface of VC++9.0 environment based on VS2010 as in [10] . Due to the restriction of display interface, the sailing time is calculated when CRI is greater than 0.4. 
